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Review Update

Reviewed by State agencies, Baltimore 
County and Baltimore City

Reviewed by Chesapeake Bay Program 
Modeling Subcommittee
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Location of Long Term Water Quality Stations



Model Output Vs. Observed Data

Time Series
Main Bay
Baltimore Harbor 
Back River
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in the Back River …

Why is chlorophyll abnormally high?Why is chlorophyll abnormally high?



Proposition 

(1)  The abnormally high chlorophyll concentration is  

the result of enhanced sediment phosphorus release.

(2)  The sediment phosphorus release is triggered by

high  pH.



Deep Creek (DPCK)

1992          1993        1994         1995         1996        1997

Muddy Gut (MDGT)

1992          1993        1994         1995         1996        1997



T a b le  2 .  S t a t i s t i c s  o f  b e n th i c  f l u x  d a t a  f r o m  B a c k  R iv e r  a n d  B a l t im o r e  H a r b o r  ( B o y n to n
e t
              a l . ,  1 9 9 8 ) .
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
                        B F N H 4  ( g /m 2 /d a y )                        B F N O 3  ( g /m 2 /d a y )
S T A T I O N M I N M A X M E A N N U M B E R M I N M A X M E A N N U M B E R
W C P T * 0 .0 2 0 .2 5 0 .1 3 1 5 - 0 .1 0 0 .0 3 - 0 .0 1 1 3
M D G T * 0 .0 4    0 .2 6     0 .1 4 8 - 0 .0 2 0 .0 1 0 .0 0 8
D P C K *     0 .0 4  0 .3 2 0 .1 7 1 5 - 0 .1 6 0 .0 3 - 0 .0 6 1 5
R V B H 0 .0 1 0 .1 0 0 .0 5 6 - 0 .0 3 0 .0 5 - 0 .0 1 6
H M C 0 .0 5 0 .2 4 0 .1 4 9 - 0 .0 6 - 0 .0 1 - 0 .0 2 8
C T B Y 0 .0 0 0 .1 9 0 .0 8 6 - 0 .0 5 0 .0 1 - 0 .0 2 6
F F O F 0 .0 6 0 .2 3 0 .1 4 8 - 0 .0 8 - 0 .0 1 - 0 .0 5 9
F Y B R 0 .0 1 0 .1 3 0 .0 8 6 - 0 .0 3 0 .0 0 - 0 .0 1 6
I N H B 0 .1 4 0 .7 3 0 .4 6 6 - 0 .0 5 0 .0 0 - 0 .0 2 6

                        B F P O 4  ( g /m 2 /d a y )             B F S I  ( g /m 2 /d a y )
S T A T I O N M I N  M A X M E A N N U M B E R M I N M A X M E A N N U M B E R
W C P T * 0 .0 0 0 .1 3 0 .0 5 1 5 0 .0 8 0 .5 3 0 .2 7 1 4
M D G T * 0 .0 1 0 .0 5 0 .0 3 6 0 .1 4 0 .2 7 0 .1 8 8
D P C K * 0 .0 0 0 .0 4  0 .0 2 1 5 0 .0 3 0 .5 3 0 .2 6 1 4
R V B H 0 .0 0 0 .0 1 0 .0 1 6 0 .1 3 0 .3 3 0 .2 3 6
H M C K 0 .0 0 0 .0 5 0 .0 1 7 0 .0 8 0 .2 4 0 .1 7 9
C T B Y 0 .0 0 0 .0 8 0 .0 2 6 0 .1 0 0 .3 6 0 .2 1 6
F F O F 0 .0 0 0 .0 6 0 .0 2 9 0 .1 4 0 .3 4 0 .2 3 9
F Y B R 0 .0 0 0 .0 2 0 .0 1 6 0 .1 2 0 .2 5 0 .2 2 6
I N H B 0 .0 0 0 .1 0 0 .0 6 6 0 .1 0 0 .3 0 0 .2 3 6

             S O D  ( g /m 2 /d a y )
S T A T I O N M I N M A X M E A N N U M B E R
W C P T * - 3 .3 1 - 0 .8 2 - 2 .1 6 1 5
M D G T * - 3 .0 7 - 1 .1 7 - 1 .9 4 9
D P C K * - 2 .7 8 - 1 .1 2 - 1 .9 8 1 5
R V B H - 4 .1 2 - 0 .8 5 - 2 .1 8 6
H M C K - 2 .0 4 - 1 .7 1 - 1 .8 4 9
C T B Y - 3 .1 2 - 0 .7 1 - 1 .3 4 6
F F O F - 2 .1 8 - 1 .6 3 - 1 .8 8 9
F Y B - 1 .6 3 - 0 .6 7 - 1 .0 9 6
I N H B - 1 .8 2 - 0 .3 8 - 0 .8 5 6

*  W C P T ,  M D G T ,  D P C K  a r e  in  B a c k  R iv e r ,  t h e  o th e r  s t a t io n s  a r e  in  B a l t im o r e  H a r b o r .
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••Literature research:Literature research: Seitzinger, Sybil P. (1986)

The Effect of pH on the Release of Phosphorus from Potomac River Sediment,
Div. Env. Res., Academy of Natural Sciences of Philadelphia.



BF(t) = BFBFM *  { EXP [KPH * (PH(t)-PHR)]}

Where

BF: enhanced phosphorus release (g P m-2 day-1);
BFBFM: calculated phosphorus release without pH

impact(g P m-2 day-1);
KPH: the effect of pH on phosphorus exchange rate;
PH: pH value of the overlying water.
PHR: reference pH value of the overlying water column

0.75 8.0

Phosphorus Release pH–dependent  
function



Model results after implementing pH function Model results after implementing pH function 
…  …  
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MDGT
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(apply pH function)
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LONGITUDINAL PROFILES

Model Output Vs. Observed Data

(1) Main Chesapeake Bay Channel
(2)  Baltimore Harbor Main Channel - to Middle Branch             
(3)  Baltimore Harbor Main Channel - to Inner Harbor
(4)  Baltimore Harbor mouth transection
(5)  Bear Creek transection
(6) Curtis Creek transection
(7)  Back River transection



Baltimore Harbor Main Channel
--- to Middle Branch

Middle Branch











Baltimore Harbor Main Channel
--- to Inner Harbor

Inner Harbor











Bear Creek transection

Bear Creek











Curtis Creek transection

Curtis Creek











Back River transection











SEDIMENT FLUXES

Model Output Vs. Observed Data
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Baltimore Harbor
(Bear Creek)

0     365      730    1095          1460  1825    2190                  
DAYS SINCE JANUARY 1, 1992

HMCK



Baltimore Harbor
(Curtis Bay)

0     365      730    1095        1460  1825    2190                  
DAYS SINCE JANUARY 1, 1992

CTBY



Baltimore Harbor
(Curtis Bay)

0     365      730    1095        1460  1825    2190                  
DAYS SINCE JANUARY 1, 1992

FFOF



Baltimore Harbor
(Middle Branch)

0     365      730    1095        1460  1825    2190                  
DAYS SINCE JANUARY 1, 1992

FYBR



Back River
(Middle)

0     365      730    1095        1460  1825    2190                  
DAYS SINCE JANUARY 1, 1992

WCPT



Back River
(Close to Long-term station)

0     365      730    1095        1460  1825    2190                  
DAYS SINCE JANUARY 1, 1992

MDGT



Back River
(Upstream)

DPCK

0     365      730    1095        1460  1825    2190                  
DAYS SINCE JANUARY 1, 1992



PRIMARY PRODUCTIVITY

Model Output Vs. Observed Data
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CB3.3C



Baltimore Harbor

WT5.1



Back River 
(no data available)

WT4.1



NUTRIENT LIMITATIONS
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STATISTICS

Model vs. Observed Data
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Baltimore Harbor



Baltimore Harbor



Back River 



Back River 



1. Baltimore Harbor and Back River are impaired by
low DO and high Chlorophyll, based on DO and  
Chlorophyll water quality criteria.  

2. The model simulation follows the trend and matches
nutrient data very well in most places.

3. The calibration for DO performs reasonably well
everywhere. Chlorophyll calibrations are good in 
most places, except in Rock Creek and Stony Creek.

4. Important parameters inferred from the model 
simulation, such as light extinction, sediment-
water column exchange, and primary production,
were also investigated with satisfactory comparison
results. 

Summary


